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(54) Method and apparatus synchronizing slot receiving data 



(57) A slot receiving synchronous circuit includes a 
temporary storage register for temporarily storing 
receiving slot data having an m-bit fixed length, where m 
is an integer, a detector for detecting whether the m-bit 
receiving slot data stored in the temporary storage reg- 
ister has a predetermined pattern, a slot counter circuit, 
initialized by the detection signal outputted by the detec- 
tor, for synchronizing the receiving slot data, and a bit 
counter circuit for counting bit clocks inputted thereto in 



synchronization with each bit input of the receiving slot 
data, to provide a count value, and for supplying signals, 
when the count value reaches a predetermined value, 
to the slot counter circuit such that the slot counter cir- 
cuit counts the signals. The slot counter circuit and the 
bit counter circuit are set to their initial values, respec- 
tively, by the detection signal. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a slot 5 
receiving synchronous circuit and more particularly to a 
slot receiving synchronous circuit for a digital mobile 
communication system provided in a communication 
apparatus such as a digital cellular phone, a digital 
cordless phone, or a satellite communication system 10 
employing time-division-multiple-access (TDMA) as its 
communication scheme. 

Description of the Related Art 

15 

Digital mobile communications perform communi- 
cation by defining a time frame which becomes the 
basic cycle for transmission and receiving of signals, 
and then by transmitting or receiving digital data signals 
using predetermined time intervals (e.g., "time slots") 20 
assigned in the time frame. 

Accordingly, because multiple channels can be 
multiplexed in the same carrier with this time slot, it is 
necessary to adjust the timing between systems per- 
forming communication, so that transmission signals 25 
being transmitted through individual channels do not 
overlap one another, and thereby do not interfere with 
each other. 

Thus, to adjust the timing of each communication 
system performing transmission and receiving, the 30 
communication systems have a common time refer- 
ence. A slot counter synchronizes the timing between 
systems. 

Specifically, when the slot counter detects a signal 
with a specific bit pattern (e.g., a unique word or syn- 35 
chronous word), a count value is set as an initial value 
for synchronization. The count value contains time infor- 
mation of how long a time slot should take from the time 
the unique word is detected, so that synchronization 
with the other system is matched. *o 

Figure 3 shows a block diagram of a conventional 
slot synchronous circuit which includes an input control 
circuit 31 for receiving and controlling input data, and an 
m-bit receiving data shift register 32 having a length 
equal to the data length of a communication slot where 45 
m is preferably an integer greater than 2. Typically, there 
are 240 bits, with the bit cycle of the bit counter being 
240 bits. The receiving data shift register 32 receives 
the input data (referred hereafter as "received" or 
"receiving" data) from the input control circuit 31 . so 

A k-bit unique word detector circuit 33, independ- 
ently input with the data output from the input control cir- 
cuit 31. detects a specific bit pattern (e.g., a unique 
word or synchronous word) from the data input thereto. 
A slot counter circuit 34 establishes slot synchronization ss 
with an output detection signal of the unique word 
detector circuit 33. A timing control circuit 35 times an 
entire reception operation, and a bit counter circuit 36 
establishes bit synchronization under the control of the 



timing control circuit 35 and provides an input to the slot 
counter circuit 34 at the end of each bit cycle. Also 
shown are a central processing unit (CPU) 37 for con- 
trolling the above-mentioned elements of the circuit 
through the timing control circuit 35. 

Hereinbelow, the operation of the conventional slot 
receiving synchronous circuit is described. 

First, the received data is serially input into the 
receiving data shift register 32 through the input control 
circuit 31. Simultaneously, the received data is serially 
input into the unique word detector circuit 33 and the 
receiving data shift register 32. The received data is 
compared with a known unique word pattern of k bits 
(wherein k is less than m) stored in a register (illustrated 
in Figure 4 and discussed below) within the unique word 
detector circuit 33. 

The unique word detector circuit 33 has a circuit 
configuration as shown in Figure 4. The receiving data 
is serially input into a D-input terminal of a D-type flip- 
flop 41 ! in the initial stage of a k-stage cascade-con- 
nected, D-type flip-flop 4^ - 41 k (where k is less than 
m). Bit values of receiving data are sequentially shifted 
to the P-type flip-flop in the next stage every time a 
clock is input. 

Outputs of the D-type flip-flop 4^ - 41 k are also 
input into respective adders 42^ - 42 kf and the outputs 
are exclusively logically summed with each bit value of 
a known k-bit unique word pattern. For example, the 
unique word pattern is typically the same, for example, 
for all portable phones. The pattern is predetermined at 
the transmitter end and is output thereat. The adders 
42 1 - 42 k provide a value of logical "0" (e.g., low level) 
when both input values match, and provide a value of 
logical "1" (e.g., high level) when they do not match. 

Each addition result output from the adders 42t - 
42i< is supplied to a logic circuit 44. As discussed above, 
a logical "0" value (hereinafter also called a "matched 
signal") is output only when the individual output values 
of the D-type flip-flop 4^ - 41 k match the k-bit unique 
word pattern from the unique word pattern register 43 
for ail bits. A logical "1 " is output when at least one bit of 
the k-bit outputs of the D-type flip-flops 4^ - 41 k does 
not match the k-bit unique word pattern stored in the 
unique word pattern register 43. 

Referring to Figure 3 again, the slot counter circuit 
34 is reset when the unique word detection signal is 
input. The slot counter circuit 34 establishes a "weak" 
synchronization as an initial value for synchronization. 
For purposes of this application, a "weak" synchroniza- 
tion is defined as using the output of the bit counter cir- 
cuit as a "rough" value or "rough" approximation of 
synchronization. Thus, based on the bit counter circuit, 
the slot counter circuit 35 establishes a rough or general 
synchronization, not a precise synchronization. 

Generally, there are two ways to achieve synchroni- 
zation. First, the slot counter circuit is used to synchro- 
nize with the input of the reset signal. Secondly, the bit 
counter circuit is used to count clocks which roughly 
synchronize the system. However, when only the slot 
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counter is reset (e.g., only the first method is performed) 
the bit counter circuit is still not synchronized with the 
transmission bit clock. 

The slot counter circuit 34 informs the timing control 
circuit 35 of the establishment of the weak synchroniza- 5 
tion, and the bit counter circuit 36 is reset with the output 
of the timing control circuit 35. 

Since the bit counter circuit 36 counts up the bit 
clock with a rough m-bit value containing an error of 
several bits, receiving data in synchronization is possi- 10 
ble only after a correction bit is defined by repeating the 
receiving operation several times, and by several nor- 
mal receiving operations with the timing control circuit 
35. Thus, the "rough" m-bit error occurs, as described 
above, in conventional systems. Hence, the operation 15 
must be repeated unnecessarily several times, and thus 
several cycles lost. 

Thus, the above-mentioned conventional slot 
receiving synchronous circuit has several drawbacks. 
Specifically, the conventional slot receiving synchro- 20 
nous circuit is required first to synchronize the slot 
because it detects the unique word by the unique word 
detector circuit 33 independently from the receiving 
data shift register 32. 

Here, although the receiving data latched at the 25 
detection timing of a unique word is temporarily stored 
in the receiving data shift register 32, since the posi- 
tional relationship is not synchronized between the 
unique word detection position and the receiving data in 
the shift register 32, the receiving data "drifts" from a 30 
normal position, and is in a different position than where 
it should be. As a result, correcting the bit position for 
normalization becomes necessary, or discarding the 
receiving data at the time of unique word detection is 
required, so as to get the receiving data from the top 35 
(e.g., beginning or head) of the slot again. 

Additionally, since to receive data correctly, the 
receiving data is again input into the receiving data shift 
register 32 from the beginning of the slot indicated by 
the slot timing, a time of at least one slot until the com- 40 
pletion of receiving the data is required. TTius, an ineffi- 
cient and time-consuming operation results. 

Furthermore, since control by the timing control cir- 
cuit 35 is required to define the correction bit for the bit 
counter circuit 36 through several normal receiving 45 
operations, the number of circuit elements is increased, 
leading to a complex control operation and structure. 

Moreover, the conventional system requires D-type 
flip-flops in the unique word detector circuit 33, which 
further makes the system unduly large. so 

SUMMARY OF THE INVENTION 

In view of the foregoing problems of the conven- 
tional systems, it is an object of the present invention to 55 
provide a slot receiving synchronous circuit and method 
which does not require a bit position correction for nor- 
malization and receiving data again. 

Another object of the present invention is to provide 



a slot receiving synchronous circuit and method which 
can attain both bit synchronization and slot synchroni- 
zation by easily detecting a unique word at high-speed. 

Still another object of the present invention is to 
provide a slot receiving synchronous circuit and method 
which can attain both bit synchronization and slot syn- 
chronization with a simple control operation and struc- 
ture, and which can simultaneously receive data input 
thereto. 

To attain the above objects, in a first aspect, a slot 
receiving synchronous circuit according to the present 
invention includes a temporary storage register for tem- 
porarily storing receiving slot data having an m-bit fixed 
length, where m is an integer, a detector for detecting 
whether the m-bit receiving slot data stored in the tem- 
porary storage register has a predetermined pattern, a 
slot counter circuit, initialized by the detection signal 
outputted by the detector, for synchronizing the receiv- 
ing slot data, and a bit counter circuit for counting bit 
clocks inputted thereto in synchronization with each bit 
input of the receiving slot data, to provide a count value, 
and for supplying signals, when the count value reaches 
a predetermined value, to the slot counter circuit such 
that the slot counter circuit counts the signals. The slot 
counter circuit and the bit counter circuit are set to their 
initial values, respectively, by the detection signal. 

In a second aspect of the invention, a method of 
synchronizing slot receiving data, is provided which 
includes steps of: temporarily storing, in a temporary 
storage register, receiving slot data having an m-bit 
fixed length, where m is an integer; detecting whether 
the m-bit receiving slot data stored in the temporary 
storage register has a predetermined pattern; synchro- 
nizing the receiving slot data with a slot counter circuit, 
the slot counter circuit being initialized by a detection 
signal outputted in the detecting step; counting bit 
clocks, by a bit counter circuit, inputted in synchroniza- 
tion with each bit input of the receiving slot data, to pro- 
vide a count value; supplying signals, when the count 
value reaches a predetermined value, to the slot coun- 
ter circuit such that the slot counter circuit counts the 
signals; and setting the slot counter circuit and the bit 
counter circuit to their initial values, respectively, with 
the detection signal. 

According to the present invention, since the slot 
counter circuit and the bit counter circuit are set to their 
initial values, respectively, by a unique word detection 
signal which is obtained when a unique word is detected 
at a predetermined position in m-bit receiving slot data, 
synchronization of bits to slots is performed at the 
moment (e.g., in real-time) when correct m-bit receiving 
slot data is stored in the temporary storage register 
without performing processing such as a bit position 
correction or obtaining receiving slot data again. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, aspects and 
advantages will be better understood from the following 
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detailed description of a preferred embodiment of the 
invention with reference to the drawings, in which: 

Figure 1 is a block diagram of a first embodiment of 
a slot receiving synchronous circuit according to the 
present invention; 

Figure 2 is an example of a bit configuration for a 
communication slot received by the circuit of Figure 
1; 

Figure 3 is a block diagram of an example of a con- 
ventional slot receiving synchronous circuit; and 
Figure 4 is a circuit diagram for an example of a 
unique word detector circuit. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

Referring now to the drawings, and more particu- 
larly to Figure 1 , there is shown a block diagram of a first 
embodiment of a slot receiving synchronous circuit 
according to the present invention. 

The slot receiving synchronous circuit of Figure 1 
includes an input control circuit 11 for controlling the 
input of receiving data (e.g., data received and input 
therethrough), an m-bit receiving data shift register 1 2 in 
a length equal to the bit length of slot data to be commu- 
nicated (where m is preferably an integer greater than 
2), a unique word detector circuit 13 receiving as an 
input signal k-bit receiving data from which bit positions 
equal to a unique word assigned to predetermined k- 
bits on a communication slot are output in parallel on a 
real-time basis (where k is preferably an integer less 
than m), and generating a "matched" (e.g.. "matching) 
signal when a specific synchronous signal contained in 
a slot data signal (e.g., unique word) is detected, and a 
bit counter circuit 1 4 and a slot counter circuit 1 5 both of 
which are reset by an output matched signal of the 
unique word detector circuit 13. The slot counter circuit 
15 may be a 3-bit counter, but of course may have 
another construction. Also shown are a frame counter 
circuit 16 described briefly below and a CPU 17 for 
receiving a receiving input completion signal and for 
processing the received data. 

As discussed in further detail below, by having the 
unique word detector 13 directly connected to the shift 
register 12 (rather than having the unique word detector 
33 connected to the input control circuit 31 as in the 
conventional circuit), drift is overcome by the input from 
the register. For purposes of this invention, "real-time" 
means without any visible or measurable delay between 
the input and the output. 

Circuits 11,12,14, and 15 have a construction sim- 
ilar to that of circuits 31, 32, 34, and 35 of the conven- 
tional system. 

However, a key difference between the invention 
and the conventional system is that the invention does 
not require the D-type flip-flops in the unique word 
detector circuit 13, as in the conventional system. Spe- 
cifically, in the conventional system, the D-type flip-flops 



were required in the unique word detector circuit 33 
shown in Figure 4. 

However, in the present invention, the unique word 
detector 13 utilizes the D-type flip-flop registers of the 

5 receiving data shift register 12, as shown in Figure 4, 
thereby saving space and resulting in a more compact 
structure. Thus, the unique word detector circuit 13 
does not require dedicated D-type flip-flops therein as in 
the conventional arrangement. 

10 Thus, the unique word detector circuit 13 has a cir- 
cuit configuration similar to that shown in Figure 4. but 
instead of requiring dedicated D-type flip-flops within 
the circuit 13, circuit 13 uses the flip-flops of the shift 
register 12 as shown by the dotted tine 12 in Figure 4. . 

is In the arrangement of the inventive circuit 13, the logic 
gates 42 preferably comprise EX-NOR (or EX-OR) logic 
gates and the logic circuit 44 preferably comprises AND 
(or NOR) gates . 

Figure 2 shows an example of the configuration of 

20 the receiving data supplied to the receiving data shift 
register 12 of Figure 1. 

The receiving data (e.g., the slot data 21 to be com- 
municated) includes m-bits, and a k-bit unique word 22 
is assigned at k-bit positions from (n - k + 1) bit to n- 

25 bits of this slot data 21 (where n is preferably less than 
m), and multiplexed. 

Hereinbeiow, the operation of the embodiment in 
Figure 1 is described. The slot data to be communicated 
is serially supplied to the receiving data shift register 12 

30 through the input control circuit 11, and sequentially 
shifted to the right based on a shift clock (not shown). 
The operation of the shift clock is known to one of ordi- 
nary skill in the art and, for brevity, will not be discussed 
herein. 

35 At the moment the output is performed from k-bit 
parallel output terminals from the (n - k + 1) bit to the n- 
bit among m-bit parallel output terminals of the receiv- 
ing data shift register 12, k-bit data from the (n - k + 1) 
bit to the n-bit of m bits stored in the receiving data shift 

40 register 12, is supplied to the unique word detector cir- 
cuit 1 3 in real-time. The data shift register 1 2 begins this 
parallel output continually based on the Q output of the 
D-type flip-flops. 

As mentioned above, the unique word detector cir- 

45 cuit 13 has a circuit configuration similar to that shown 
in Figure 4, with the exception of requiring dedicated 
(additional) D-type flip-flop registers. In this case, D- 
type flip-flops 41 ! - 41 k in Figure 4 form the circuit sec- 
tion for the (n - k + 1) bit to the n-bit of the receiving 

so data register 12. With such an arrangement, the unique 
word detector circuit 13 continually compares a previ- 
ously known k-bit unique word pattern with the above- 
mentioned k-bits input from the receiving data shift reg- 
ister 12. The known k-bit unique word patterns are pref- 

55 erably stored within the circuit 1 3. 

Since k-bit data from the (n - k + 1) bit to the n-bit 
becomes the unique word at the moment (e.g., in real- 
time) when m-bit data shown in Figure 2 is stored in the 
receiving data shift register 12, the unique word detec- 
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tor circuit 13 detects the unique word at this moment 
and generates a "matched" (matching) signal. For 
example, the matching signal may indicate a "0" to rep- 
resent the matching. 

The bit counter circuit 14 counts bit clocks which s 
are in synchronization with input bits of the receiving 
data. Thus, the bit counter circuit 14 counts the clocks, 
the clocks corresponding to the input of the serial data 
from a QPSK modem or the like. When its count value 
reaches a predetermined value (m-bit count value), the w 
bit counter circuit 14 supplies an output signal to the slot 
counter circuit 15 causing the slot counter circuit 15 to 
count. The slot counter circuit 15 counts the inputs 
thereto. 

Specifically, the slot counter circuit 15 counts the is 
output of the bit counter circuit 14 (e.g., the overflow) 
such that after each overflow the slot counter circuit 1 5 
counts each slot. Thus, after each 240 bits of each slot, 
the slot counter circuit 15 is incremented. Hence, the 
slot counter circuit 1 5 outputs a count value indicative of 20 
the slot of a receiving slot to an upper level counter such 
as a frame counter circuit 16 or the like, for counting 
frames (e.g., 5 ms/frame). 

Here, when the unique word detector circuit 13 
detects the unique word, and outputs a matching signal, 25 
the matching signal is applied to a reset input terminal 
of the bit counter circuit 1 4 which counts the bit clock for 
slot synchronization, and is also input to a reset input 
terminal of the slot counter circuit 15 which counts the 
slot, respectively. The matching signal functions to so 
simultaneously reset the bit counter circuit 14 and the 
slot counter circuit 15 (e.g., sets them to their initial 
value). 

Therefore, since both the bit counter circuit 14 and 
the slot counter circuit 15 are simultaneously reset at 35 
the time when the unique word is detected by the 
unique word detector circuit 13, slot synchronization 
can be attained by presetting and counting as the initial 
value for synchronization the count values indicating 
time information which the time slot should have ("0" 40 
respectively in this case). 

At the same time, the matching signal output from 
the unique word detector circuit 13 is supplied to the 
input control circuit 1 1 . Then, the input control circuit 1 1 
locks data to be input into the receiving data shift regis- 45 
ter 12, thereby the receiving data shift register 12 stores 
and holds data when the unique word is detected by the 
unique word detector circuit 13. 

Therefore, the data stored in the receiving data shift 
register 1 2 at the moment is the receiving data for a cor- so 
rectly input communication slot. Accordingly, the match- 
ing signal can be output by the unique word detector 
circuit 13 to the central processing unit (CPU) 17 or the 
like, as a receiving input completion signal which indi- 
cates that the received data can be processed for 55 
reception. Thus, the embodiment correctly performs 
synchronous receiving with a simple circuit configura- 
tion, without correction for bit position or having to 
obtain the receiving data again. 



As described above, according to the present 
invention, both bit synchronization and slot synchroni- 
zation can be attained at the time when correct m-bit 
receiving slot data is stored in the temporary storage 
means by setting the slot counter circuit 14 and the bit 
counter circuit 15 to their initial values, respectively, with 
a unique word detection signal. The unique word detec- 
tion signal is obtained when a unique word assigned to 
a predetermined position in the m-bit receiving slot data 
matches a unique word detection pattern. 

As a result, synchronous receiving data input can 
be correctly performed with a simple circuit configura- 
tion, without correcting the bit position or having to 
obtain receiving slot data again. Thus, the data receiv- 
ing operation can be quickly completed, as compared to 
the conventional system described above. 

Additionally, according to the present invention, the 
unique word detection signal may be used as the 
receiving input completion signal. 

Further, the circuit of the present invention requires 
less space and fewer components, as compared to the 
conventional arrangement, since the shift registers are 
no longer in the unique word detector circuit. 

While the invention has been described in terms of 
a single preferred embodiment, those skilled in the art 
will recognize that the invention can be practiced with 
modification. 

For example, the present invention can be used 
advantageously with time-division duplexing (TDD), as 
well as time-division multiple access (TDM A). 

Claims 

1 . A slot receiving synchronous circuit, comprising: 

a temporary storage register for temporarily 
storing receiving slot data having an m-brt fixed 
length, where m is an integer; 
a detector for detecting whether the m-bit 
receiving slot data stored in said temporary 
storage register has a predetermined pattern; 
a slot counter circuit, initialized by a detection 
signal outputted by said detector, for synchro- 
nizing said receiving slot data; and 
a bit counter circuit for counting bit clocks input- 
ted thereto in synchronization with each bit 
input of said receiving slot data, to provide a 
count value, and for supplying signals, when 
said count value reaches a predetermined 
value, to said slot counter circuit such that said 
slot counter circuit counts the signals, 

said slot counter circuit and said bit counter 
circuit being set to their initial values, respectively, 
by said detection signal. 

2. A slot receiving synchronous circuit as claimed in 
claim 1 , further comprising: 
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an input control circuit, based on said detection 
signal, for controlling input of said receiving slot 
data to said temporary storage register. 

3. A slot receiving synchronous circuit as claimed in s 
claim 1, wherein the receiving slot data stored in 
said temporary storage register is held at a value at 

a time when said detection signal is input. 

4. A slot receiving synchronous circuit as claimed in 10 
claim 1 . wherein said slot counter circuit and said 

bit counter circuit each include reset terminals, said 
slot receiving synchronous circuit further compris- 
ing: 

75 

means for setting said slot counter circuit and 
said bit counter circuit to their initial values, 
respectively, with said unique word detection 
signal. 

20 

said setting means comprising means for 
inputting the unique word detection signal output 
from said detector into respective ones of said reset 
terminals of said slot counter circuit and said bit 
counter circuit. 25 

5. A slot receiving synchronous circuit as claimed in 
claim 1, wherein said temporary storage register 
comprises an m-bit shift register for serially receiv- 
ing said receiving slot data having said m-bit fixed 30 
length, and for sequentially shifting said data in a 
predetermined direction. 

6. A slot receiving synchronous circuit as claimed in 
claim 5, wherein said receiving slot data includes a 35 
k-bit unique word with a predetermined pattern 
which is assigned in a predetermined bit range and 
multiplexed (where m > k and k is an integer). 

7. A slot receiving synchronous circuit as claimed in 40 
claim 6. wherein said detector receives as an input 
signal k-bit stored data output in real-time from k-bit 
parallel output terminals in said predetermined bit 
range in which said unique word is for being multi- 
plexed among m-bit parallel output terminals of said 45 
m-bit shift register, and 

wherein said detector includes a comparator 
for comparing said input signal with the predeter- 
mined pattern of said unique word to detect 
whether said input signal comprises said unique so 
word. 

8. A slot receiving synchronous circuit as claimed in 
claim 4, wherein said temporary storage register 
comprises an m-bit shift register for serially receiv- 55 
ing a receiving slot data having a m-bit fixed length, 
and for sequentially shifting said data in a predeter- 
mined direction. 



9. A slot receiving synchronous circuit as claimed in 
claim 8, wherein said receiving slot data includes a 
k-bit unique word with a predetermined pattern 
which is assigned in a predetermined bit range and 
multiplexed (where m > k, and where k is an inte- 
ger). 

10. A slot receiving synchronous circuit as claimed in 
claim 9, wherein said detector includes: 

means for receiving as an input signal k-bit 
stored data output in real-time from k-bit paral- 
lel output terminals in said predetermined bit 
range in which said unique word is for being 
multiplexed among m-bit parallel output termi- 
nals of said m-bit shift register; and 
a comparator for comparing said input signal 
with the pattern of said unique word to detect 
whether said input signal comprises said 
unique word. 

11. A slot receiving synchronous circuit claimed in 
Claim 1 . wherein the unique word detection signal 
output from said detector comprises a signal for 
setting initial values for said slot counter circuit and 
said bit counter circuit, and a receiving input com- 
pletion signal indicative of completion of receiving 
input of receiving data. 

12. A slot receiving synchronous circuit as in claim 1, 
further comprising a setting device for setting said 
slot counter circuit and said bit counter circuit to 
their initial values, respectively, with said unique 
word detection signal, 

wherein said setting device simultaneously 
sets said slot counter and said bit counter circuit to 
said initial values. 

1 3. A method of synchronizing slot receiving data, com- 
prising steps of: 

temporarily storing receiving slot data; 
detecting whether the stored receiving slot data 
has a predetermined pattern; 
synchronizing said receiving slot data with a 
first counter, said first counter being initialized 
by a detection signal outputted based on said 
detecting step; 

counting clocks, by a second counter, inputted 
in synchronization with each bit input of said 
receiving slot data, to provide a count value; 
supplying a signal, when said count value 
reaches a predetermined value, to said first 
counter such that said first counter counts the 
signal; and 

initializing said first counter and said second 
counter with said detection signal. 

14. A method according to claim 13, further comprising 
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a step of: 

controlling input of said receiving slot data 
when said detection signal is output, such that 
the stored slot receiving data is held at a value s 
at a time when said detection signal is output. 

15. A method according to claim 13. wherein said step 
of initializing comprises initializing simultaneously 
said first counter and said second counter. 10 

16. A slot receiving synchronous circuit comprising: 

a shift register for receiving data; 

a detector, connected to said shift register, for is 

detecting a unique word in said data; 

a first counter connected to said detector; and 

a second counter connected to said detector, 

wherein said detector simultaneously resets 20 
said first counter and said second counter when 
said unique word is detected. 

17. A slot receiving synchronous circuit as in claim 16, 
further comprising: 25 

an input control circuit connected to said shift 
register and said detector, 

wherein, when said detector detects said 30 
unique word, said input control circuit causes said 
shift register to store said data. 

18. A slot receiving synchronous circuit as in claim 17, 
wherein said detector is connected to a first location 35 
of said shift register, wherein said first location com- 
prises a location where said unique word is stored 

in said shift register. 

1 9. A slot receiving synchronous circuit as in claim 18, 40 
wherein data from said first location is transmitted 

to said detector in parallel. 

20. A storage circuit for temporarily storing slot data, 
comprising: 45 

a plurality of storage units coupled in series to 
store each bit information of said slot data; 
a detector, coupled to receive outputs of prede- 
termined ones of said storage units in parallel, so 
for detecting whether a pattern of said outputs 
is coincident with a predetermined pattern; and 
a counter for synchronization coupled to said 
plurality of storage units, said counter being ini- 
tialized responsive to an output of said detec- 55 
tor. 
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